The pharyngeal pituitary gland is a small embryological remnant derived from Rathke's pouch lying in the mucoperiosteum of the nasopharynx and is almost universally present in humans (1, 2) . According to the ultrastructural analysis of the pharyngeal pituitary gland, most of the cells are loaded with secretory granules and display all the characteristics of secretory cells (3) . Seven hormone-producing cell types have been identified in the pharyngeal pituitary gland of humans by immunocytochemistry (4, 5) .
It is generally agreed that there is a low probability that the pharyngeal pituitary gland contributes appreciably to the overall secretion of adenohypophyseal hormones because of its anatomical isolation from the hypothalamus and its small size relative to the adenohypophysis. Similarly, it seems that the gland is not responsible for clinical disorders, except for very rare cases in which the gland is the site of a functioning tumor.
We report the case of a 43-year-old female patient with Cushing's disease with an adrenocorticotropin (ACTH)-secreting tumor originating from the pharyngeal pituitary gland. Initially she presented with hypertension and diabetes mellitus. Clinically she had the typical features of Cushing's syndrome. Plasma levels of cortisol were elevated with a loss of diurnal variation (0800 h, 1137 nmol/l; 1600 h, 1007 nmol/l). Plasma ACTH was within the normal range (15 pmol/ l). Both low-dose and high-dose dexamethasone suppression tests showed no suppression of plasma or urinary cortisol levels. Abdominal computed tomography (CT) showed a 2 cm nodule in the left adrenal gland, and sellar magnetic resonance imaging (MRI) revealed a normal pituitary gland (Fig. 1A) . Under the impression that there was ACTH-dependent macronodular adrenocortical hyperplasia, bilateral adrenalectomy was performed. The patient was fine for a few months, but then plasma ACTH levels increased to 99.6 pmol/l and generalized pigmentation developed. One year after bilateral adrenalectomy a follow-up MRI was performed suspecting Nelson's syndrome. It revealed a 3X8 Â 2X5 cm sized mass in the nasopharynx and a normal intrasellar pituitary gland (Fig. 1B) . The mass was removed and histologically proved to be a typical densely granulated ACTH cell adenoma. Immunohistochemistry revealed that the tumor tissue was composed entirely of ACTH-immunoreactive cells. There were no luteinizing hormone-, follicle-stimulating hormone-, thyrotropin-, growth hormone-, prolactin-or chorionic gonadotropin-immunoreactive cells in the tumor tissue. On the operation field, the tumor was located at the junction of the nasopharynx and choana. The consistency was soft and somewhat friable like tumors of the pituitary gland. The anterior wall of the sphenoid sinus was partially destroyed by the tumor, but the mucosa and cavity of the sinus were preserved. After the resection of the tumor and postoperative radiation therapy, plasma ACTH was not detected and the patient has now been treated with glucocorticoid substitutive therapy for 4 years.
This case is extraordinary in that Cushing's disease was caused by a rapidly growing ACTH-secreting pharyngeal pituitary tumor. Several problems are apparent in the management of this patient. ACTHdependent Cushing's syndrome was initially diagnosed but no corticotropin-releasing hormone test and no search for an ectopic ACTH source was performed (e.g. thoracic CT scan, inferior petrosal sinus sampling). Inferior petrosal sinus sampling might have helped to identify the ACTH source earlier. The other point was that we missed the nasopharyngeal lesion which was clearly visible on the initial MRI (Fig. 1A) . This was probably due to unawareness of the possibility that a pharyngeal pituitary tumor could be the source of ACTH excess.
Very little is known about functioning tumors of the pharyngeal pituitary gland. Reviewing the literature, there are only few cases of acromegalic patients and one patient with Cushing's disease that originated from a pharyngeal pituitary tumor (6±8). To our knowledge, this is the first case of Cushing's disease due to a pharyngeal pituitary tumor with a more detailed clinical evaluation. In conclusion, in the evaluation of patients with ACTH-dependent Cushing's syndrome, the presence of a functioning pharyngeal pituitary tumor should be kept in mind.
